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INTRODUCTION 

The  p44  cytoplasm  localization  is  essential  for  growth  of  prostate  cancer  cells  [1-3]  and 
serves  as  a  novel  target  site  for  prostate  cancer  prevention  and  treatment.  By  screening  a 
small  chemical  compound  library,  six  chemical  compounds  that  specifically  inhibit  p44 
cytoplasm  translocation  and  growth  of  prostate  cancer  cells.  The  proposed  research  will 
exploit  the  possibility  of  identified  compounds  for  prostate  cancer  treatment  via 
inhibiting  p44  cytoplasm  translocation.  Three  specific  aims  are  proposed.  Aim  1:  To 
investigate  whether  inhibition  of  p44  cytoplasm  translocation  by  identified  compounds 
suppresses  growth  and  progression  of  prostate  tumors.  Aim  2,  To  investigate  whether 
identified  compounds  inhibit  prostate  tumors  initiated  by  the  Pten  gene  deletion.  Aim  3: 
To  determine  the  signals  that  control  p44  subcellular  localization. 
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Fig.  1.  The  body  weights  of  mice.  Mice  were  intraperitoneally 
injected  with  the  diluent  or  chemical  compound  04G11  or  41G8 
at  the  dosage  of  25,  50,  or  100  mg/kg  twice  weekly.  The  body 
weights  of  control  and  treated  mice  were  weighted  on  the  day  0, 
7,  14,  and  21  using  a  balance. 


BODY 

Task  1:  To  investigate 

whether  inhibition  of  p44 
cytoplasm  translocation  by 
identified  compounds 

suppresses  growth  and 
progression  of  prostate  tumor 
(months  1-36). 

Task  1.1:  To  evaluate  the 
toxicity  of  the  identified 
compounds  (months  1-6). 

Male  nude  mice  (6  weeks 
old,  n  =  21)  were  purchased 
from  NCI  and  maintained  in 
the  barred  animal  facility.  Chemical 
compounds  (1  g  per  compound)  were 
purchased  from  ChemBridge.  Compounds 
were  dissolved  in  DMSO-O.5%  Tween  80 
at  a  final  concentration  of  0.5  g/ml, 
aliquoted  at  50  ml/tube  and  stored  at  - 
80°C. 

Male  nude  mice  were  randomized  to 
the  control  mice  (n=3):  administration  of 
the  diluent  (5%DMSO-0.5%  Tween  80  in 
distilled  water)  by  intraperitoneal  injection 
(I.P.)  twice  weekly;  and  the  treated  mice 
(n=18):  administration  of  chemical 

compounds  in  the  diluent  by  I.P.  twice 
weekly.  The  health  and  the  physical 

activity  of  the  mice  in  the  control  group  (n=3)  and  groups  treated  at  25  (n=3),  50  (n=3), 
and  100  (n=3)  mg/kg  of  chemical  compounds  were  monitored  daily  for  total  4  weeks. 
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Fig.  2.  Inhibition  of  prostate  tumor 
xenografts  by  compounds  04G11  and  41G8. 

The  prostate  tumor  volumes  (A]  and  weights  [B] 
in  mice  treated  with  diluent  or  compound  04G11 
or  41G8. 
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nucleus  merge 


The  treatment  with  41G8  at  the  dosage  of  100  mg/kg  decreased  the  activity  of  mice  (Fig. 
1),  indicating  that  compound  41G8  has  toxicity  to  mouse  at  this  dosage.  The  other  mice 
in  the  control  group  and  in  the  treated  groups  were  healthy  and  active,  ate  and  drank 
normally.  Their  body  weights  were  not  affected  by  the  treatment  (Fig.  1).  The  overall 
weight  gain  in  the  experimental  groups  is 
comparable  to  that  in  the  control  group 
(injected  with  the  diluent)  (Fig.  1).  Thus, 
the  maximal  dosages  to  be  used  in  the  mouse 
for  the  treatment  with  04G11  and  41G8  are 
100  mg/kg  and  50  mg/kg,  respectively. 

Task  1.2:  To  investigate  whether  inhibition 
of  p44  cytoplasm  localization  inhibits 
growth  of  LNCaP  tumor  xenografts  (months 
6-14). 


LNCaP  cells  (1  x  10  )  were  resuspended  in 
0.25  ml  of  Hank's  Balanced  Salt  Solution 
(HBSS)  plus  0.25  ml  of  Matrige  (BD 
Biosciences)  and  subcutaneously  injected 
into  the  back  of  male  nude  mice  (6  weeks 
old,  n=30).  The  mice  were  randomized  for 
the  treatment  with  chemical  compound  04G11 
at  the  dosage  of  100  mg/kg  or  41G8  at  50  mg/kg 
30  days  after  tumor  cell  injection.  The 
treatment  lasted  for  4  weeks.  The  tumor  sizes 
were  measured  weekly  (Fig.  2A)  and  volume  is 
calculated  by  the  modified  ellipsoid  formula 
(length  x  width2  x  0.52)  [4],  After  the  treatment 
mice  were  sacrificed  and  tumors  were  excised 
and  weighted  (Fig.  2B).  The  tumor  tissue  was 
fixed  in  formalin  and  embedded  in  paraffin  for 
immunohistochemistry  staining  of  p44  (Fig.  3). 
As  expected,  the  treatment  with  both 
compounds  significantly  inhibited  growth  of 
prostate  tumor  xenografts  in  nude  mice  (Fig.  2) 
and  inhibited  p44  cytoplasm  translocation  (Fig. 
3,  panels  d,  e,  f  versus  panels  a,  b,  c). 


Task  3  To  determines  the  signals  that  control 
p44  subcellular  localization  (months  1-36). 

Task  3.1:  To  investigate  nuclear  transport 
signals  in  the  control  of  p44  subcellular 
localization  (months  1-12). 

A  transgenic  mouse  strain  ( H-2Kb-tsA58 ), 
whose  tissues  harbor  a  temperature-sensitive 


Fig.  3.  Compound  04G11  inhibits  p44 
cytoplasm  translocation.  Prostate  tumors 
treated  with  diluent  (a,  b,  c)  or  04G1 1  (d,  e,  f) 
were  immunostained  for  p44  (red)  or  nucleus 
(green).  Left  panels  (c,  f)  are  merge  of  p44  and 
nuclear  staining. 
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Fig.  4.  Subcellular  localization  of  NES 
signals  in  MPECs  growing  at  33  °C  or  37 

°C.  MPECs  were  infected  with  lentivirus 
expressing  GFP  (a,  d),  GFP-NES1  (b,  e), 
or  GFP-NES2  (c,  f)  grown  at  33  (left 
panels)  or  37  (right  panels)  °C  for  6  days. 
The  signals  were  observed  under  a 
fluorescent  microscope. 
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simian  virus  40  (SV40)  large  tumor  (LT)  antigen,  has  been  used  to  isolate  and  propagate 
primary  cells  from  different  organs  for  the  long  time  culture  [5,6].  We  used  this  mouse 
strain  to  generate  primary  culture  of  mouse  epithelial  of  the  prostate  gland  [7].  Mouse 
epithelial  cells  (MPECs)  were  isolated  from  the  prostate  and  cultured  under  permissive 
temperature  (33  °C).  At  this  temperature  the  large  T  antigen  (LT)  is  functional  and 
MPECs  are  immortal  and  grow  normally.  The  transfer  of  the  cultured  MPECs  to  non- 
permissive  temperature  (37  °C)  results  in  the  induction  of  a  quiescent  state  due  to 
inactivation  of  large  T  antigen.  A  dramatic 
increase  in  cytokeratin  18  (CK18,  a  prostate 
epithelial  differentiation  marker)  expression  in 
MPECs  cultured  at  the  37  °C  indicated  epithelial 
cell  differentiation.  The  p44  protein  localized  in 
the  cytoplasm  when  MPECs  were  growing  (at 
33  °C)  and  in  the  nucleus  when  MPECs  were 
quiescent  and  differentiated  (at  37  °C)  [7]. 

We  infected  MPECs  with  lentivirus 
expressing  the  fusion  proteins  of  GFP  with  the 
p44  nuclear  transport  signal  (NES1,  NES2, 

NES3,  NLS1,  or  NLS2)  [8],  The  subcellular 
localization  of  these  fusion  proteins  in  MPECs 
growing  at  33  °C  (proliferating  phase)  or  37  °C 
(quiescent  and  differentiation  phase)  was 
investigated  under  a  fluorescent  microscope. 

We  found  that  NES2  functions  in  both 
proliferating  (at  33  °C)  and  differentiated  (at  37 
°C)  MPECs  (Fig.  4,  panels  e  and  f).  In  contrast, 
the  NES 1  does  not  function  in  the  differentiated 
MPECs  (at  37  °C)  (Fig.  4,  pane  c).  The  NLSs 
are  functional  in  both  proliferating  and 
differentiated  MPECs  (Fig.  5,  right  panels 
versus  left  panels).  These  results  indicate  that 
loss  of  NES1  function  leads  to  nuclear 
localization  of  p44  in  differentiated  MPECs. 

The  problem  related  to  this  task:  Due  to  the  weak  signals  of  GFP  fusion  proteins 
expressed  in  MPECs,  we  now  repeat  these  experiments  with  an  improved  expression 
lentivirus  vector  purchased  recently  in  order  to  get  better  pictures. 

KEY  RESEARCH  ACCOMPLISHMENTS 

•  Determined  the  dosage  regimen  for  administration  of  identified  compounds. 

•  Found  identified  compounds  inhibited  androgen-dependent  growth  of  prostate 
tumors. 

•  Detected  identified  compounds  suppressed  p44  cytoplasm  translocation. 

•  Found  the  loss  of  NES  1  function  led  to  p44  nuclear  localization  in  differentiated 
prostate  epithelial  cells. 

REPORTABLE  OUTCOIMES 
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Fig.  5.  Subcellular  localization  of  NLS 
signals  in  MPECs  growing  at  33  °C  or  37 

°C.  MPECs  were  infected  with  lentivirus 
expressing  GFP-NLS1  (a,  b),  GFP-NLS2 
(c,  d),  or  GFP-NFS3  (e,  f)  grown  at  33  (left 
panels)  or  37  (right  panels)  °C  for  6  days. 
The  signals  were  observed  under  a 
fluorescent  microscope. 
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None. 

CONCLUSION 

We  have  fulfilled  all  proposed  tasks  (Task  1.1,  Task  1.2,  Task  3.1)  for  the  first  year.  We 
found  that  identified  compounds  are  not  toxic  to  mouse  at  the  dosage  100  mg/kg  (04G1 1) 
or  50  mg/kg  (41G8).  This  gives  a  basis  for  further  treatment  of  prostate  tumors  with 
identified  compounds.  The  identified  compounds  inhibited  androgen-dependent  growth 
of  prostate  tumors,  demonstrating  the  potential  of  identified  compounds  as  therapeutic 
agents  for  prostate  cancer  treatment.  In  the  mechanistic  study  (Task  3. 1),  we  revealed  a 
mechanism  by  which  p44  subcellular  localization  is  determined  in  proliferating  and 
differentiated  prostate  epithelial  cells.  No  changes  are  recommended  for  future  work. 
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